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THE ROCKEFELLER UNIVERSITY
Univcrsitj 1230 YORK AVENUE * NEW YORK, NEW YORK 10021-L30Q

Ms. Louise Harrison
Chief, Support Services Division
Directorate of Contracts "

Building 410

Bolling Air Force Base
Washington, D. C. 20332

Re: Grant AFOSR-84-0086

Dear Ms. Harrison:

Enclosed please find a Research Progress aad Forecast Report for the

abovementioned grant. Dr. William WaIlace has left the University and has been
replaced by Dr. Ken Mackie. Dr. Robert Lewis has received a postdoctoral
fellowship and Dr. Selma Kanazir has taken his place on this project. No major
or special equipment has been acquired. Except for the change in commitments of
personnel associated with the research effort, there are no anticipated
departures or deviations from the planned research approoch considered necessary
to achieve the stated research objectives.

Please feel free to contact me at 212-570-8780 if you have any Questions or
require any additional information.

Sincerely yours,

Accession For P.
NTISPaul Greengard, Ph.

DTIC TAB Professor and Head

Unannounced E Laboratory of Molecular
justification- and Cellular Neuroscience
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DEVELOPMENTAL EIZLZY OF THE SYNTHEYIS UF NEURCNAL PK!3PHOP _ RpCTE2

Brains were dissected from rats of various ages from birth to adult anc
immninnoly foen in liquit nitrogen. Cytosolic polysomes from ract m'airn
exclasive of werebellum were isolated by homogenizat ion and contrifiation
tnrcugh suorose shelf. The isolated polysomes were used to siroo protei
synthesis in a rabbit reticulo :yte in vitro tran~slation system in the presunc

of"-e:cnie Srm antibodies spec ific for orotein :!were ad t- 0
trarnslaticr mixture and precipitated out of solution by the addition of
Stapnyloccccus aureus 2ells. The protein products were separated by ST-
polyacrylamide gel electropnores :s and subjected to autoraciofluorocrapnv. T'
bands corresond ing to protein Q:I were cut from tho gel and the in~corporate':

353 as masurd ya sintilatin conte ..The degree of procein :
synthesis correlatcd well with thne amo~unt of synaptogenesis occuring during ea=r

Cytsolc pysomes from. tre ceretala Krats were isolated ard useu to
airect in vitro translat ion as described above. Serum antibodies spE cific f'or
3-substra'-e were~ asses to the translat ion mixtur- ans precipitatc :at of
solution by the addition of Stapnylccoccus aureus cells. The protrin products
were separated by SDS-polyacrylamide gel electrophoresis and subjected to
autoradiofluorography. The band corresponding to &-substrate was scanned with a
densitometer and the values for the 0-substrate peaks were norma ized against
thne value for postnatal day 20. Synthesis of V-substrate soul( not le deteotec
before Postnatal day 6. The level of synthesis increase! zlswl, iron postnatal
day '5 to 12, increased rapidly from postnatal day 12 to' 24, then decreases to
the adult level. There was no correlation between the relative level of I-
substrate synthesis and the relative total protein-synthesizing activity of the
cerebellar polysones during development. The period of G-substrate synthesis is
concurrent with the period of formation of synapses between Purkinje cells and
the other neuronal cells of the cerebellum. The observation that the syntnesis
of 0-substrate occurs late in the development of Purkinje cells supports nhe
interpretation that this phosphoprotein is involved in a function characteristic
of these soecialized cells.

Y EZLA. 7LONING LF cDNA FOR NEUJRONAL PHCCHOPR TEINS,

Total poly A+ RNA was isolated from total rat brain 5y homogenization in
luanidine thiocyanate, centrifugation through CsCl and chromatography on oligo
dT cellulose. cDNA was synthesized by reverse transcription and ligated into
the expression vector pUR250 with E.JW and GaW~ linkerb uy standard
procedures. The colonies were screened for inserts coding for Synapsin i with
rabbit serum antibodies specific for Synapsin I and horseradish peroxidase-
conjugated goat anti-rabbit IgG serum. Of the 6000 colonies screened, four
colonies were positive for Synapsin I synthesis in both the primary and
secondary screens. A total protein lysate from each of the four positive
colonies was prepared, separated on SDS-polyacrylamide gels and blotted on
nitrocellulose paper. The blots were incubated separately with three
preparations of rabbit serum antibodies and fivo p;'eparati z Ki monoclonal
antibodies Sp--Vf_. 7-' 21~. . The antibodies bound to different molecular



weignt bands for each of the clones (Clone #I1: 12,000 Daltons; Clone #2: 30,000
Daltons; Clone #3: 35.000 Daltons; Clone #4: I0,000 Daltons). , All preparations
of rabbit serum antibodies and monoclonal antinodies specific to Synapsin I
bound to Clone #4. No more than three of the four serum antibody preparations
bound to the other cnree clones. These observations are consistent with the
interpretation that these four clones contain inserts for Synapsin I cDNA and
are expressing the protein. Clone #4 contains an insert coding for a major
portion of the Synapsin I molecule (57,000 Daltons). Clones #1,2 and 3 contain
smailer inserts wnicn do not contain all of the antigenic sites recognized by
cur serum antibodies. Total RNA and poly A+ RNA from total rat brain, partially
purifiec Synapsin I mRNA, and total RNA and poly A+ RNA from lung and spleen
4ere separated on denaturing agarose gels and blotted onto nitrocellulose paper.
The nitrocellulose paper was incubated with nick-translated DNA labelled witn
Ia32?i--cCT generated with plasmid DNA from Clone #4 The probe bound to three

bands of 2.7, 1.3 and 1.0 kilobases on the rat brain RNA blot. Only one band,
tne _-.- ilobase band, was visible on the blot of partially purified Synapsin
mRNA. No bands were visible on the blots of lung and spleen RNA, although these
blots hio bin ! the actin control probe. These results are consistent with the
.nter-cretation that the mRNA coding for Synaosin I is represencea ny .7
ilcbase cano. The 1.8-and 1.0-kilobase bands are of sufficient size t)

represent the mRNA's coding for, respectively, protein IlIa and protein IIb.
-he :'act, tha the Clone #4 probe also binds to these bands is consistent with
previous observations that there may be homologies between Synapsin I and
protein 1l. We are currently determining the sequence of Clone #4 by the
dideoxy sequencing method. The section of sequence wc :ui-riitly nave is:

5' cly ser arg arg arg gly pro pro leu val ala pro arg pro leu
arg ala leu ala ala leu arg pro ser pro lys gln met met asn
ser gIu ala arg leu ser asp 3'

We will compare the sequence of Clone #4 with the fragments of sequence for
0ynarsr 1 determined by peptide sequencing to confirm that Clone #4 contains an
insert coding for Synapsin I.

We are currently generating libraries of bovinp od~te cDNA and rabbit
cerebellar cD-,A in ASTlO, 13 and pUR250. These 1 ies are being screened
with synthetic oligonucleotide probes with sequence. t match the the
potential sequences coding for DARPP-32 and G-substr- These sequences were
derived from the sequences of fragments of DARPP-32 and G-substrate determined
by pectice sequencing.


